maturation when the seed coats are depleted of nitrogenous materials, causes protein synthesis to stop.
The picture of a constant-size peptide pool fits in well with the hypothesis of definite intermediate stages in the build-up of high-molecular proteins, since on one side there is the well-established necessity for an adequate amino acid pool within the cell, and on the other, a build-up and maintenance of a certain size albumin pool as a preliminary for the synthesis of the pea globulins.
The development of the different protein components can be seen more clearly in the cotyledons than in the whole peas, because in this case the seed coat with its large amount of albumin is eliminated. It is again found that vicilin appears first. From the diagrams there is also clearly discernible a decrease of the concentration of albumin and then again a final increase. This confirms an observation reported in the previous paper. This final increase is not evident from the series of analyses on whole peas since, as was mentioned above, th& albumin fromnthe seed coats obscures the picture. It should be noted that Danielsson (1952) also observed an increase of the albumin/globulin ratio in the last stage.
The figures in Table 3 are notable as they show the gradual and ultimately complete incorporation of the amide nitrogen into the protein of the cotyledons. It has often been suggested that amide occupies a pivotal position in the nitrogen metabolism of the seed (Schulze, 1900; Schulze & Castoro, 1903; Prianischnikow, 1922; Mothes, 1926; Vickery, Pucher & Clark, 1936; Vickery & Pucher, 1943; Gregory & Sen, 1937; Steward & Preston, 1941) . From the present data, however, it appears that amide is also utilized directly and in much the same manner as other amino acids in the build-up of the pea proteins. This, of course, does not mean that amides do not have any special functions, since there is, indeed, much evidence that these compounds serve as a storage product of ammonia. But it serves to emphasize that amide metabolism in the plant does not follow a single pathway, and that in normally synthesizing tissues, which are not subjected to any stress such as etiolation or unbalanced supply of nutrients which calls upon the defence mechanism of the plant, at least part of the amide nitrogen does not suffer a fate different from that of the amino nitrogen. It is well known that there is a translocation of nutrients from the pods of the Leguminosae to the developing seeds. This was first observed by Emmerling (1880) for Pi8um 8ativum and later confirmed by Schulze & Winterstein (1910) and Bisson & Jones (1932) , as well as by Wassilieff (1908) , for Lupinus albus, and by Pfenninger (1909) for Phaseolus vulgaris. The available evidence indicates that the nitrogenous nutrients do not pass directly from the leaves to the seeds through the pods, but are at least in part at first stored in the pods in the form of protein, which is then used to supply the developing seeds.
Many workers have studied the transfer of the pod proteins to the seeds, but although it is certain that the proteins must be broken down before translocation, the form in which the nitrogen passes to the seeds is still rather uncertain. Because of large amounts of asparagine present in the stems and pods of several species of Leguminosae, Schulze & Winterstein (1910) concluded that nitrogen was translocated in the form of that amide, rather than in the form of amino acids.
However, in addition to these two possibilities, it is also conceivable that peptides play a part in the transfer; hence, it seemed of interest to determine peptide nitrogen in the developing pods.
EXPERIMENTAL AND RESULTS
The experimental material for the present investigation consisted of pods of Pism sativum, variety Fenomen, grown and sampled as described in Part 1 of this investigation (Raacke, 1957 pods were divided into seven groups according to the physical characteristics given in Table 1 . Unfortunately, it was not possible to obtain ripe, i.e. dry pods, so that all seven groups represent immature stages. The stages do not correspond to the stages of peas described previously (Raacke, 1957) , because the peas were regrouped after shelling. So, for example, pods I yielded only peas I, but pods II yielded peas I and some II, pods III gave peas I and II and some III, and so on; pods VII yielded mainly peas VI, and some V and IV.
The pods were minced and lyophilized as previously described. In the more mature pods, long fibres which could not be minced were sifted out and discarded. The lyophilized material was subjected to moisture, Kjeldahl, and Van Slyke determinations, the results of which are given in Table 2 .
Extractions were carried out with standard buffer and the extracts analysed as previously described. The extraction yields varied from 74 to 84 % of the total nitrogen and 76-88 % of the amino nitrogen of the dry material, so that the results obtained from the extracts can be taken as representative. The relative nitrogen distributions can be seen in Table 3 . Fig. 1 shows the changes in the absolute amounts of the various nitrogenous fractions in the pods as maturation proceeds.
Ultracentrifuging of the extracts was also carried out. Because of the low protein content of the pods, the extracts were dialysed, lyophilized and the protein redissolved in 'standard buffer'. There was no obvious difference between the different stages, the bulk of the protein being contained in an illdefined albumin peak with low sedimentation coefficient (-1-2), although a small peak of high sedimentation coefficient (16-22) was consistently present. This may be present originally in the pod, but more probably it is an aggregation product, as the varying sedimentation coefficients would tend to indicate. A typical diagram is shown in Fig. 2 . 
DISCUSSION
As can be seen from Table 3 , the decrease in total nitrogen concentration is closely paralleled by a decrease in protein concentration, whereas the concentration of amino, amide and peptide nitrogen remains remarkably constant throughout the ripening process. These data, together with those in Fig. 1 , illustrate once more very clearly that protein is first synthesized in the pods and then broken down again and transferred to the developing seeds. It is worth noting, however, that it is not broken down completely to amino acids, but that a considerable portion remains in peptide linkage. As the amino nitrogen comprises the free amino group of asparagine and also the free amino groups of peptides, it can be seen that very little exists in the form of amino acids. Since, however, there is very little amide in the pod protein (about 1-5%) the large amounts of free amide must be formed by secondary reactions from amino acids and carbohydrate residues, as with seedlings (Prianischnikow, 1922) . The question of the role of amide in the transport of nitrogen in the plant has been extensively discussed by Mothes (1926) . On the basis of detailed analyses of different anatomical parts of plants this author concluded that amides undoubtedly figure in the translocation of nitrogen. One would expect, however, that not only amide but any low-molecular product present in appreciable concentration would be translocated. The present data would seem to indicate that peptides resulting from proteolysis, as well as amides, are in this category.
Another point brought out in the course of this investigation is the influence of water content in the regulation of protein synthesis. As it has been seen from the results on whole peas, ensuing desiccation brings about important changes in the composition of the seeds, which become apparent in the form of a sharp increase in protein. By examining the data in Fig. 1 , it can be seen that at the stage corresponding to ensuing desiccation of the seeds (it should be remembered that pods VI yielded mainly peas of stage V), the breakdown of nitrogenous products in the pods is faster than the synthesis, as can be seen from the sharp breaks in the curves. (The sharp increase in peptide nitrogen in the seeds together with the sharp decrease in protein nitrogen in the pods should be noted.) This is despite the fact that the moisture content of the pods remains remarkably constant throughout (see Table 2 ), which shows the interdependence of metabolic processes in various organs of the plants, and indicates, as well, the fact that no generalization concerning the influence of water content in the formation of protein can be made. In the seeds, reduction of moisture causes an increase in protein; in the pods protein decreases whereas moisture Vol. 66 115 I957 remains constant; and in the leaves (Petrie & Wood, 1938 ) the net rate ofprotein synthesis increases with increased water content. SUMMARY 1. Pods of Pisum 8ativum at seven different stages of development have been analysed for total, protein, amino, amide and peptide nitrogen.
2. Protein is first formed, then broken down and transferred to the developing seeds in the form of amide and peptides.
3. The moisture content of the pods has no influence on protein hydrolysis, which, rather, is shown to be determined by the metabolic state of the seeds.
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